States of tryptophan residues in castor bean hemagglutinin: the perturbing effects of solvents on tryptophans in hemagglutinin and its complexes as analyzed by UV-difference spectroscopy.
The states of tryptophan residues in castor bean hemagglutinin (CBH) were analyzed by solvent perturbation studies employing ultraviolet difference spectroscopy. Eight out of 22 tryptophan residues in CBH were exposed to ethylene glycol and glycerol, suggesting that the remaining 14 tryptophan residues are buried in the interior of the CBH molecule. The fraction of tryptophan residues accessible to the perturbant decreased with increase in the molecular size of the perturbant, and only 2 tryptophan residues were exposed to polyethylene glycol 600. Upon binding with raffinose, 2 tryptophan residues were shielded from the perturbing effect of the solvent, and binding of lactose reduced the number of tryptophan residues accessible to the perturbant by 1 mol per mol of protein. Binding of galactose, however, did not change the accessibility of tryptophan to the perturbant. On the other hand, the accessibility of tyrosine to the perturbant remained unchanged after binding with raffinose and lactose, suggesting that tyrosine is not directly involved in the saccharide binding of CBH. Based on these results, it is proposed that one tryptophan residue at the saccharide-binding site on each B-chain of CBH lies on the surface of the protein molecule and is located at a subsite which is accessible to a glucopyranoside moiety in the lactose molecule or a glycopyranosyl-fructofuranosyl moiety in the raffinose molecule, whereas such a residue is not present at the galactopyranoside-recognition site.